Surface defects of carbon nanotubes (CNTs) are always a debatable issue about its role in sensing properties and a systematic study is presented in this paper for its exploration. Intentional defect sites of various types were produced at different dose by liquid phase oxidation technique followed by acid reflux for different durations; and its effect on the toxic gas sensing performances were experimented in a rigorous manner to understand the actual sensing mechanism in the presence of increasing dose of defects. Interestingly, the sensor response was found to increase to a certain limit, dependent on the critical acid treatment time, beyond which the performance of the sensor goes reverse.
Abstract:
Surface defects of carbon nanotubes (CNTs) are always a debatable issue about its role in sensing properties and a systematic study is presented in this paper for its exploration. Intentional defect sites of various types were produced at different dose by liquid phase oxidation technique followed by acid reflux for different durations; and its effect on the toxic gas sensing performances were experimented in a rigorous manner to understand the actual sensing mechanism in the presence of increasing dose of defects. Interestingly, the sensor response was found to increase to a certain limit, dependent on the critical acid treatment time, beyond which the performance of the sensor goes reverse. And in depth analysis has been put up for the first time to optimize the acid treatment condition in order to achieve the maximum sensitivity of the sensor. Transmission electron microscopy (TEM) results confirm the introduction of many new types of defects on Multi-walled carbon nanotubes (MWCNTs) surface as acid treatment was intensified. Its ultimate consequence is that the controllably introduction of desired density of defects on nanotubes, by tuning acid treatment condition, plays another major role to improve the gas sensor sensitivity apart from the conventional techniques where increase in surface area by stable homogenous dispersion of CNTs is prime concern.
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